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ABSTRACT

A series of novel pyrazolone derivative were synthesized by two different schemes
(scheme-1 by the reaction of phenyl hydrazine and ethyl acetoacetate with substituted
benzaldehydes PYR-1 to PYR-4) and (by the reaction of synthesized chalcone with phenyl
hydrazine PYR-5) and characterised with its physical parameters (M.P, colour, %yield, solubility
etc.). The entire synthesized compound was tested for their antimicrobial activity against Gram-
positive and Gram-negative strains of bacteria and brimeshrimp bioassay was conducted for
evaluation of cytotoxic activity The Investigation of antimicrobial screening data revealed that
most of the tested compounds showed moderate to good antimicrobial activity. And cytotoxicity
activity of compounds was also found to be satisfactory.
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INTRODUCTION

Pyrazolone derivatives are the subject of
many research studies due varieties of potential
biological activities such as antimicrobial antiviral,
antitumor, antihistaminic, antidepressant, anti-
inflammatory anticancer, Antioxidant anticonvulsant
and antidiabetic activities:, cytotoxic activities' .
Pyrazolone derivatives is a important moiety of
numerous pharmaceuticals, agrochemicals, dyes
and pigments, chelating and extracting agent'.
Pyrazolone can be considered as intermediate
compound for synthesis of various cyclic
compounds of high biological activity. Day to day

growing application on their synthesis and
bioactivity, chemists and biologists in recent years
has directed considerable attention on the research
of pyrazolone derivatives. Based on various
literature surves it was found that methyl and phenyl
substituted pyrazolone derivatives exert significant
pharmacological properties,as per as synthesis is
concerned pyrazolens are synthesised by various
ways, one common method is to synthesize from
chalcones™. The synthesis of chalcones from
substituted benzaldehyde and substituted
acetophenone precursors proceeded according to
the Claisen-Schmidt condensation. as chalcones
are reported to be very biologically active'. In the



2100

present work 3-methyl N-phenyl derivatives of
pyrazolones/pyrazole were synthesized by two
schemes, scheme one with reaction of chalcone
with phenyl hydrazine and scheme two includes
reaction of phenyl hydrazine and ethylacetoacetate
with substituted benzaldehyde and those
synthesized compounds were subjected to cytotoxic
and antibacterial activities to compare their
potencies.

EXPERIMENTAL

Materials and methods

All the chemicals and solvents were
obtained from E-Merck, and SD fine chemicals L.T.D
India (AR,LR grade)Melting points were determined
by open capillary tube in paraffin, melting point bath
and therefore the values reported are uncorrected.
The purity of the compounds was checked by TLC,
was run on silica gel.

General Procedure for synthesis of 3-Methyl-
pyrazole-5-one'®
Preparation of all methyl and phenyl
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pyrazolones derivatives were performed according
to (G.M et al,, 2010) with slight modification.32.5
gm. of ethylacetoacetate was taken in 250 ml conical
flask and stirred magnetically during slow drop wise
addition of a solution of hydrazine hydrate (12.5
gm. hydrazine hydrate in 20 ml ethanol).The
temperature of the reaction mixture was regulated
at 60°C as temperature rises during reaction. A
crystalline deposit was separated after continuous
stirring for 1 hour. The mixture was cooled in an ice
bath as the product crystallized, and the solid
obtained was filtered in a buchner funnel followed
by washing with cold alcohol. The white colourless
crystal was obtained which was dried, recrystallized
form ethanol and used for further step.

General Procedure for synthesis of 3-Methyl-1H-
Pyrazolone derivative

About 3.92 gm. of synthesized Pyrazolone
(PYR-1)was taken in a 100 ml R.B flask and then
100 ml of freshly prepared 20% sodium hydroxide
ethanolic solution was poured into it. The mixture
was stirred for 30 minutes with magnetic stirrer
followed by addition of 5.6228 gm. of 4-

Table 1: Physical Parameters of synthesized Compounds

S. Product Code Molecular Formula Physical state % yield Solubility
No. Soluble Insoluble
1. PYR-1 C,H,ON, Colourless white 75.88 Ethanol Chloroform
crystalline powder Water Benzene
2. PYR-2 C,,H,N,OCI Dark yellow solid  59.50 Water Chloroform
3. PYR-3 C,,H,,N,O Light yellow solid  89.0 Ethanol Benzene
Water
Chloroform
4. PYR-4 C,,H,N,O Brick red solid 70.9 Water Benzene
5. PYR-5 C,,H,,N, 48.23 Water Benzene
Table 2: Melting Point of Synthesized Compounds
S. Product IUPAC Name Melting
No. Code Point(2C)
1. PYR-1 3-Methyl-pyrazole-5-one 110
2. PYR-2 3-Methyl-4-(1-methyl-4-chlorophenyl)-pyrazol-5-one. 118
3. PYR-3 3-Methyl-1-Phenyl-Pyrazolone 105
4. PYR-4 3-Methyl-4-(1-methyl-4-dimethylaminophenyl)-1-Phenyl-Pyrazole-5-one 112
5. PYR-5 3-phenyl-5-(4-dimethylaminophenyl)-1-phenyl-pyarazolone 110
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chlorobenzaldehyde to the reaction mixture and  dried and purified by recrystallization from ethanol.

keep under stirring for (8-10) hours,completion of

reaction was monitored by T.L.C later the reaction = General Procedure for synthesis of 3-Methyl-1-

mixture was transferred into the crushed ice and  Phenyl-Pyrazol-5-one’®
neutralized with dil HCI to precipitate the product

Pure ethylacetoacetate 12.4 ml was mixed

and kept in freeze overnight. It was then filtered,  with 10 ml of phenyl hydrazine followed by addition

Table 3: Rf value of Synthesized Compounds

S. Product Solvent system Proportion of Rf
No Code Solvent Value
1. PYR-1 Benzene:Chloroform:Glacial Acetic Acid 2:4:1 0.76
2. PYR-2 Benzene:Chloroform:Glacial Acetic Acid 2:4:1 0.71
3. PYR-3 Benzene:Chloroform:Glacial Acetic Acid 2:4:1 0.67
4. PYR-4 Benzene:Chloroform:Glacial Acetic Acid 2:4:1 0.65
5. PYR-5 Benzene: Methanol 9:1 0.70
Table 4: Antibacterial Activity of synthesized Compounds
S Organism 25 50 100 200 400 800 Standard
No pg/mi pg/ml pg/ml pg/ml pg/ml pg/ml (100pg/ml)
Compound PYR-2
1. Staphylococcus faecalis - 08 10 11 13 14 21
2. Staphylococcus aureus - 11 16 17 18 18 20
3. E coli - 15 17 19 20 21 23
Compound: PYR4
4, Streptococcus faecalis 10 15 17 19 20 21 22
5. Staphylococcus aureus - 08 11 15 17 19 20
6. E coli - 10 12 18 18 20 21
Compound PYR-5
7. Staphylococcus faecalis - 09 10 12 18 20 17
8. Staphylococcus aureus - - 11 15 19 20 21
9. E coli - - 10 12 14 16 21
Table 5: Results of Brine Shrimp bioassay
S. Compound Conc" No of Alive Noofdead Mean of dead
No (png/ml) brine shrimp brine shrimp brine shrimp
1. PYR-2 1000 0 0 1 10 10 9 9.66
500 2 3 1 8 7 9 8.0
250 9 7 8 1 3 2 2.0
125 9 9 10 1 1 0 0.67
2. PYR-4 1000 2 1 2 8 9 8 8.33
500 4 3 3 6 7 7 6.67
250 8 6 7 2 4 3 3
125 8 10 9 2 0 1 1
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of 1ml of acetic acid and then heated on boiling
water bath in a fume cupboard for 1 hour with
occasional stirring. The heavy syrup was obtained,
allowed to cool and 30 ml of diethyl ether was added
and the mixture was stirred vigorously so that deep
yellow colour was change to light yellow colour,
the product was filtered and the solid material was
washed with ether, dried and recrystallized from
equal volume of water and ethanol.

General Procedure for synthesis of 3-Methyl-1-
Phenyl-Pyrazolone Derivative

About 3.5 gm. of synthesized Pyrazolone
(PYR-3) was taken in a 100 ml R.B flask and then
60 ml of freshly prepared 20% sodium hydroxide
ethanolic solution transferred to it and the mixture
was stirred in magnetic stirrer for 30 min.2.98 gm.
of 4-dimethylaminobenzaldehyde was added to the
reaction mixture and keep under further stirring for
(8-10) hours, completion of the reaction was

PN
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monitored by T.L.C. later reaction mixture was
transfer into crushed ice and neutralized with
dil.HCI to precipitate the product and kept in freeze
overnight. It was then filtered, dried and purified by
recrystallization.

General Procedure for Synthesis of Chalcones
A mixture of 6 ml acetophenone and 7.45
gm. of 4-dimethylaminobenzaldehyde mixed in

Table 6:% Lethality at log Concentration

ethyl aceto acetate
+
HaO-MHaHH
hydrazine hydrate

S. Conc® Log % Lethality
No. (ug/ml) Conc" PYR-2 PYR-4
1. 1000 3 96.6 83.3
2. 500 2.69 80.0 66.7
3. 250 2.397 20.0 30.0
4. 125 2.096 6.70 10.0
HsC
| 0
- H —

H
J-methyl-pyrazol 5-one

Fig. 1: Synthesis of 3-Methyl-pyrazole-5-one

H
3-matyd 4-(1-meint 4-hkrophenod)-pyrazole 5- o

Fig. 2: Synthesis of 3-Methyl-4-(1-methyl-4-chlorophenyl)-pyrazol-5-one
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30% ethanolic NaOH was poured into conical flask
and the mixture was stirred in presence of 50 ml of
petroleum ether under room temperature for 4 hour.
The resulting solution was allowed to stand
overnight in refrigerator and poured into ice-cold
water and then it was neutralized with HCI. The
solid obtained was filtered at the pump dried and
recrystallized from ethanol.

General Procedure for Synthesis of Pyrazolone
from chalcones

Synthesis o chalcone was performed
according to (Shaik Abdul Rahaman et al 2013)
with slight modification. A mixture of synthesized
chalcones 5.02 gm. and 4.32 gm. phenyl hydrazine
was refluxed in in 80 ml glacial acetic acid for 8
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hours. The mixture was cooled and poured into
crushed ice as the solid precipitated and the solid
mass was filtered in the buchner funnel, and made
free of acid by washing with cold water, dried and
recrystallized from ethanol.

Antibacterial Activity:
Method:Cup plate Agar Diffusion Method

In this technique, Petridishes of Agar are
prepared by pouring melted Agar media previously
inoculated with selected microorganism. After the
solidification of Agar cups are made with the help
of borer and cups are filled with solution of suitable
concentration of sample and standard respectively
and are inoculated at 37° ¢ for 24 hours. Petri dishes,
cork borer, conical flask, glass syringe, test tubes,

;”;: Hi
HsE Ha L W
)IIII H 3':\ O i / \“‘xl: H .
N CH ,."r
H . Hi= W
H . 4-dimefhodamine ™
benz aldeliyde H -
3-mehyd 1-phenyd 2-meihod:- 41 -Tathad 4- dinathylamine)
pyrazol-5- ine -1-phemd pyrazolone

Fig. 4: Synthesis of 3-Methyl-4-(1-methyl-4-dimethylaminophenyl)-1-phenyl-pyrazolone

n@mc H, + o H.:.4©7F.
el

oethatolic HAOH

E=H
E'=-HCHELR

Fig. 5: Synthesis of chalcones

o~ d

Fig. 6: Synthesis of 3-phenyl-5-(4-
dimethylaminophenyl)-1-phenyl-pyrazolone
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were sterilised by autoclaving at 121°C temperature
and 15 Lb/inch? pressure for 15 minutes, four strains
were selected Staphylococcus aureus,
Staphylococcus faecalis inoculation of these
bacterial strains were made in Nutrient Broth by
transferring a loop full of organisms from a laboratory
made mother culture, and incubated at 37° C for
18-24 hours. Each test compounds of 8 mg was
dissolved in 10 ml of sterile water for injection to
give a stock solution of 800ug/ml. Then 5 ml of it
was taken and diluted with another 5 ml of sterile
water to produce 400pg/ml and serially 200pg/ml,
100pg/ml, 50pg/ml, 25pg/ml was produced. 0.1 ml
of this solution was used for antibacterial testing.
The antimicrobial agents diffuses through the agar
around its cups and produces a characteristics zone
of inhibition of microorganism sensitive to the
sample, the diameter of which can be measured
and MIC is to be calculated.

Brine Shrimplethality Bioassay'’

50mg of all synthesized compounds to be
tested was dissolved in 5ml of distilled water (stock
solution). Artificial Seawater was prepared in
laboratory by referred procedure. Hatching of brine
shrimp was done in the beaker with 300ml of
seawater by sparkling about 50mg of brine shrimp
eggs. This was then illuminated with table lamp of
100 watt for twenty-four hours to achieve the
temperature of about 35 °C to hatch nauplii. After
24 hours, the nauplii were collected by dropper.

% Lethality V5 Log Conc™

7 -_:i

*

i Lafhaltily cEraganki

Log concerdration of conpoumds

o%_LC 50 Value o
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From the stock solution 1000il, 500il, 250il and 125il
were transferred to total of twelve different test tubes,
three test tubes for each doses level after
evaporating the solvent. Similarly in the other four
test tubes, the process was repeated by taking same
of the distilled water as control group. The nauplii
were counted macroscopically in the stem of the
dropper against the lighted background and ten
matured and highly motile shrimp larvae were then
transferred to each test tube and the volume was
made up to 5ml on each test tube by adding the
seawater. Similarly ten matured brine shrimp larvae
were transferred in each test tube of control group
and the volume was made 5 ml in each. After 24
hours, the test tubes were observed and the number
of survived nauplii in each test tube was counted
using magnifying glass. From the data obtained, the
LC50 value was calculated.

DISCUSSION

Among all the derivatives of pyrazolone
(PYR-1 to PYR-5) antibacterial activities of
PYR1,PYR3 against different strains were
determined previously so here PYR2,PYR4 and
PYR5 was selected. PYR-2, PYR-4 are active
against S.aureus and E.coli whereas PYR-5 is more
active against S.aureus. Brine shrimp bioassay
revealed that Compound PYR-2 showed LC50
value of 375.83 mcg/ml and PYR-4 showed LC50
value of 345.15 mcg/ml. Substitution on position-4
of pyrazole or pyrazolone ring are responsible for
execution of the different IC, values™. The LC50
values, thus, indicate the cytotoxic property of the
compound, since these values are less than
1000mcg/ml. The IC, of an agent is the doses, which
will kill, or inactivate 50% of the test animal. IC,is
inversely proportional to the toxicity of a compound,
i.e. loweris the IC, , and higher is the activity'. PYR-
4 is more active in comparison to PRY2,probably
due to presence of phenyl group in position 1in
PYR-4. Detail studies of toxicity are necessary.
Detailed SAR studies are required for complete
conformation of the work.
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